We observe evidence for CP violation in the decay D + → K 0 S π + using a data sample with an integrated luminosity of 977 fb −1 collected by the Belle detector at the KEKB e + e − asymmetricenergy collider. The CP asymmetry in the decay is measured to be (−0.363 ± 0.094 ± 0.067)%, which is 3.2 standard deviations away from zero, and is consistent with the expected CP violation due to the neutral kaon in the final state.
PACS numbers: 11.30.Er, 13.25.Ft, 14.40.Lb In the standard model (SM), violation of the combined charge-conjugation and parity symmetries (CP ) arises from a nonvanishing irreducible phase in the CabibboKobayashi-Maskawa flavor-mixing matrix [1] . In the SM, CP violation in the charm sector is expected to be very small, O(0.1%) or below [2] . Since the discovery of the J/ψ [3] and the subsequent discovery of open charm particles [4] , CP violation in charmed particle decays has been searched for extensively and only recently became experimentally accessible. To date, after the FO-CUS [5] , CLEO [6] , Belle [7] , and BaBar [8] measurements, the world average of the CP asymmetry in the decay D + → K 0 S π + [9] is (−0.54 ± 0.14)%, which is the first evidence of CP violation in charmed particles. However, it should be noted that the observed asymmetry is consistent with that expected due to the neutral kaon in the final state and is not ascribed to the charm sector. Recently, LHCb reported ∆A CP = (−0.82 ± 0.21 ± 0.11)%, where ∆A CP is the CP asymmetry difference between
. This is the first evidence of non-zero ∆A CP in charmed particle decays from a single experiment.
In this Letter we report the first evidence for CP violation in charmed meson decays from a single experiment and in a single decay mode,
The CP asymmetry in the decay, A CP , is defined as
where Γ is the partial decay width, and A [15] . On the other hand, if processes beyond the SM contain additional weak phases other than the one in the Kobayashi-Maskawa ansatz [1] , interference between CF and DCS decays could generate an O(1%) direct CP asymmetry in the decay
decay would be strong evidence for processes involving new physics [13, 16] .
We determine A
by measuring the asymmetry in the signal yield
where N rec is the number of reconstructed decays. The asymmetry in Eq. (2) 
by neglecting the terms involving the product of asymmetries. In Eq. (3), A CP is independent of all kinematic variables other than K 
decays, and assume the same A F B for D + and D 0 mesons. Since these are CF decays for which the direct CP asymmetry is expected to be negligible, in analogy to Eq. (3), A
. We obtain A D according to Ref. [18] . Using A
we extract A CP and A F B using
(5b) Note that extracting A CP in Eq. (4) is crucial in Belle due to the asymmetric detector acceptance in cos θ CMS D + . The data used in this analysis were recorded at the Υ(nS) resonances (n = 1, 2, 3, 4, 5) or near the Υ(4S) resonance with the Belle detector [20] at the e + e − asymmetric-energy collider KEKB [21] . The data sample corresponds to an integrated luminosity of 977 fb −1 . We apply the same charged track selection criteria that were used in Ref. [22] without requiring associated hits in the silicon vertex detector [23] . We use the standard Belle charged kaon and pion identification [22] . We form K 2 ) regions, respectively. The optimal set of (χ 2 D , χ 2 P , p T π + , ξ) requirements are found to be (<100, <10, >0.50 GeV/c, <160
• ), (<100, <10, >0.45 GeV/c, <170
• ), and (<100, <10, >0.40 GeV/c, no requirement) for the data taken below the Υ(4S), at the Υ(4S), and at the Υ(5S), respectively. The D + candidates with the loose K • for all data. The inclusion of D + candidates with the loose K 0 S requirement improves the statistical sensitivity by approximately 5%. After the final selections described above, there remains a background with a broad peaking structure in the K 0 S π + invariant mass signal region, due to misidentification of charged kaons from D
+ background is found to be negligible from simulation [26] . Figure 1 shows the distributions of M (K 
map is also shown (rectangles).
To obtain
rec from a simultaneous fit with the same parameterizations for the signal except for the misidentification background. The values of A
are evaluated in 4×4×4×4×4 bins of the five-dimensional (5D) phase space (p
± candidate is then weighted with a factor of 1∓A
in the corresponding bin of the 5D phase space, where the phase space of the π ± with lower
± decay is used. After this weighting, the asymmetry in Based on a recent study of the A D [18] , we obtain the asymmetry in bins of K 0 S momentum in the lab. For the present analysis, A D is approximately 0.1% after integrating over the phase space of the two-body decay [18] .
The data samples shown in Fig. 1 are divided into 10×10×16 bins of the 3D phase space (p
with a factor of (1 ∓ A In the top plot, the dashed line is the mean value of ACP while the hatched band is the ±1σ total interval, where σ total is the total uncertainty.
The method is validated with fully simulated Monte Carlo events [26] and the result is consistent with no input asymmetry. We also consider other sources of systematic uncertainty. The dominant one in the A CP measurement is the A π + ǫ determination, the uncertainty of which is mainly due to the statistical uncertainties in the determination is estimated to be 0.064%. We estimate 0.003% and 0.008% systematic uncertainties due to the choice of the fitting method and that of the cos θ CMS D + binning, respectively. Finally, we add the systematic uncertainty in the A D correction, which is 0.016% based on Ref. [18] . The quadratic sum of the above uncertainties, 0.067%, is taken as the total systematic uncertainty.
We find A [7] . In Table I , we compare all the available measurements and give the new world average. CP by the correction factor 1.022 ± 0.007 due to the acceptance effects as a function of K 0 S decay time in our detector, we find the the measured asymmetry due to the neutral kaons to be (−0.339 ± 0.007)%.
In summary, we report evidence for CP violation in the decay D + → K 0 S π + using a data sample corresponding to an integrated luminosity of 977 fb −1 collected with the Belle detector. The CP asymmetry in the decay is measured to be (−0.363 ± 0.094 ± 0.067)%, which represents the first evidence for CP violation in charmed meson decays from a single experiment and a single decay mode. After subtracting the contribution due to K 0 −K 
